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B mhe development of a computer self-test program in
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qeolsgy. at Macalester College, Mirnesota, is 3escribed. Based on the

—— "i:“-'mﬁ.pﬁ‘trg’go'ph ¥ that tests,—particularly those-involving n 10_grading, are

Yy
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useful study devices, computers are used %0 make tests available to.
students. Ten lessons have been-developed on di fferent topics in -
qeology, anrd *he computer proaqram for handling multiple choice tests

ie written, ir BASIC. A3ditionally, the nuaber of times a gunestion &s
+ried and the number of times *he correct answer is selectzd as a_

-first choice is recorded in .order to help determine how mach <class

time to devote o various course topics: Microcomputers were,
inplemer*ed to enable the use of graphs, cross sections, or maps,.

Anong o*her ques+tions, the lesson asks students to arrange the rock
units and the periods of erssinn, foldina, 2nd faalting in order of .
relative age. Student reactions to the use of the comphuter were

assessed based on questicnnzire responses. The computer tests and
lessons are used as ar addition to the conventional lecture, '

discussion, and laboratory approach. The chief benefits of the.
computar lessons areé they provide a good means for review of subjec
matter, *hey help *o identify problem areas, the coaputer

- vecordkeeping provides the instructor wi%h information-on how well,

*he class is learning various concepts and principles, and most of
the staderts +aking the computer *ests or lessons have had no )
previous compu*er exposure. (SW) oL = .
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= , - COMPUTER ASSISTED INSTRUCTION IN GEOLOGY = .l

LS Lo L
0 THE EDUCATIONAL RESOURCES .. Introductior
INFORMATION CENTER ERIC)" - ; . Introduction

Because I believe that tests, particularly those invc v ng nb grad-,

ing, are useful study devices, I have for years provided copissz cZf »ld

<

3, - o

L

- P T e o S P
= —. tests that students could use for review. This practice he” twe ¢ o.iict .-
[T

B . drawbacks: Béfore an actual class test the file of former tes<s orten
o ' mysteriously disappeared, or at best too-many students wanted tc ase it

P

Led - ' at the same time. Secondly,-I was not always available to provil. auswers .

- or to answer problems raised by the old tésts during these rush periods.
A the summer of 1977, I attempted to solve: these difficulties: by
B N S R é 7
~_~"loading muitiple choice tests on our college computer. With_some 30 cer-. N

/7 " minals spread throughout “tite -campus; thi's ‘overcame, the -access problem; aud =

2 ’

the computer program identified the correct respoases: -

This computer self test program was ‘enthusiastically used by many -
. students. In fact, response was o favérasié that I was besieged by re- o
' . quests for more computer tests; requests that T'was unable to fulfill be=*,  ~
" cause of timé.ccpstfaints;ﬁ At this stage I &pplied for and was granted
A éuppért.frbm tﬁé National éciénég Foundation through theil técéi Course .
Inprovement Program (LoCI) to. reviss, modify, and expand the self tests. )
for two iﬁéfaaaaésfy courses, Thysical Geology and 6c§énbgréphy.
N o . LOCI Project - < -~ ’
N N L R
Y ¢ 7 Before the LOCI project :s’tart"e'd in July, 1980, we II‘Iad Frmge comgute:r
:5: ; g self tests in Physical Geology éaeﬁ-éﬁcampagséng material covered inf
ES ’ éﬁéﬁi one ﬁéﬁ%ﬁ 6f-6;§éé time.. Because.the éubjéCt méétér;waé not ‘pre-
o * cented in the same order each year, students using the tests began to.
gé ; éncéuntér gquestions on material not yet ccvefea’iﬁ class: Also; because
| these original tests had been hurriedly assembled, it soon 5ecamé‘c1ear :

Elk\l‘c 5 . ____ c______‘- — .:* o _____ - iz:_f:: = ,:‘
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Aruitoxt provided by Eic

gress in réaesigning the test program to ovexrcome these deficiencies: S
Instead of Béiﬁg assembled into discrete tests; guestions are now storec :

~idn computer files accordrng to subject matter. 1In 6ééaﬁégraphy, for ex-

ample, we have flles on lntroductory materlai water; ocean chemlstry

2

waves; tldes, sedlments, plate tectonlcs, blologlcal oceanography and

-others. By examlnlng 1nd1v1dual flles, 1t is an easy matter to see how

-~ b .

thoroughiy a topIc is covered by questlons. Moreover}\the problem oﬁv
~ PN

. - ~. ;

edltlng and expandlng fiies has been greatiy 51mp11f1ed students ‘now

-

proceed as follows in taklng a self'test. (student- Input is 1ower case; . -
. _ o s
_computer upper casé). . : , : . .
< . . : ' - ' : a - ‘
© % * * * * 3,»/ * * * ¥ £ x * * * :
_ run~test ) .

WHICH TOPIC DO YOU WISH? ocean chemistry

WHICH QUESTION? _7 ) i '. s : LT
.7. WHICH OF THE FOLLOWING IS NOT A CONSERVATIVE CONSTITUENT OF SEAWATER?
.. (cl (2 Na (3) Mg (4O (5K - -
"* ANSWER? 5 - s - :
5 IS WRONG, TRY AGAIN. .~ ~ S
x Nx * * * * * * * * * * * - *
> Although useful for review, our multlple ch01ce test prograﬁ does not

allow for 1nstructor feedback. °Dur1ng the sumiier of 19890, I attended a

‘one month N:S:F: sponsored workshop on the CAI language COMMON PILOT dlrected

-

hy éeorge éerhold at Western Washrngton ﬁnrversrty. This 1ntroductlon to

° - - . _
-

computer assisted 1nstructlon {CAI) was very Valuable and opened up Qany new

[y
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possibilltles. Sirice -then we .have developed some 10 lessons on such topics
. 5 N o R .
as ﬁiﬁétélii geologic time; ¢r§étéllbéréphy and others. R'ééCEioﬁ of our -
lesson on mnerals runs as fol:lows- (computer oﬁtpiit in capltals)
. * ocx  ox 0% cfx Tx %% U x ox o o®coox %
. : ; )
, . -TELL ME, WHAT MAKES ONE MINERAL DIFFERENT THAN ANOTHER? T
= chemlcal com9051tlon 3 : o »I T : ',-”;'

2
YOU ARE RIGHT SUSAN BUT THAT CANNOT BE THE ONLY NARIABLE BECAUSE -‘DIAMOND

_TIONS. WHAT EESE ACCODNTS FOR DIFFERENCES IN PROPERTIES9

[N
!

\ . , - e m s e
. . . -

aéhieved with the LOCI support are described«in the. following sections:
. N - :
. . - N - . . ; B . . : . N ’\-
- ; ) Mainframe Computer

o . 3

The colg.ege s PDP—ll computer is still the malnstay for this sel

g 1

. - -

: cause of the ‘many terminals: . | .

.
k) N R £l

_ Z '\‘ ) .
The computer program for hapdling multiple choice tests is written in
.  BASIC. As part of éhé present project, we have refined it to record ‘the

> o »

number of times a questlon, is trled and the number of times che correct

° ll
.

answer was se?:ected as a first choice. in f‘ebruary 1981, for example;“-

¢
-

each of the 90 questlons on earth materlals was' tr1ed “some 50 times By a

~— >
. ..

‘class of 35.'_Thé rélét;oﬁ between the number of tries and correct first
responses is useful in pointing out where students aréLéxpéfiéﬁcing éiééi:

. culty. This InformatIon helps us to determine how much class time to de—

% -
o

vote to various course tbPiCS;
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AND GRAPHiTE ARE VERY DIFFERENT MiﬂERAiS VET - THEY HﬁVE IDENTICEL COMPOSi-f

and on generating new lessons i PILOT is gontinuing: Other improvements

¥
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* .-  Although used chiefly for multiple choipe fests, we have prepared . =

vt

R o . several free f§rm lessons fn;ifiéf on the main computer: & major disad:
- vantage of.the system is that mb§£,;érmiﬁéi§ do not have graphics capa-
;éétidﬁs;_ér.ﬁéps cénﬁqﬁwbé 4sed in
, o . ,
'questions. It is for this reason Eﬁ§£ we have moved ééﬁé\; ésfgtihé project

: . Y.t

' .bility. Consequently graphs; cross

o

to microccomputers. : : L

a

4l

‘Microcomputers

- .

, ~ The LOGI grant provided funds for a-terminal to be installed in the, = _

e U o

- Physical;Geolagy laboratory. Instead of a comventional terminal we™-pur-—
.o ’ . N ) . \ ‘ . . )

* ., chased an APPLE 1l microcomputer which we can use alone or as a terminal

" -

bl

' to the maii system. Student response tc lessons written in APPLE PIIOT

K .. using graphics was so enthusiastic that we have purchased a second.wnit: . . ..
It is very easy fof even-a novice to generate graphics with the

APPLE PILOT graphics editor. Graphics are easily stored on disketted b
and may be called into any program. The diagram and text below are from -
our lesson .on geologic time. Afiong other guestions, the lesson asks stu- °

~

v dents, to arfange the rock units and the.periods of erosion, folding, and -

i faulting in order of relative ‘age. They are given a score on completion :

and, if the score is lower than 65 percent, the student is asked to see,

-

* . . me For help. The following text is £Pom about the,middlé of the lesson: -

I drew a block diagram similar to that Shown hg;é on the APPLE in about

~ 15 minutes.

ol
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[AruiToxt provided by eric [ . PR et | Lo h .



~

. x —5- ’
~\ ) »n
x * * * * * * % * * * * * *
WHAT Eﬁgﬁifoi 'ROCK UNIT
FOLLOWED TH.E FAU LT J_IM?

- v

rock ﬁhft E

WRONG:  THE SURFACE MUST NEXT
HAVE BEEN ERODED IN ORDER TO
'ACCOUNT FOR THE ABSENCE OF THE' X
FAULT IN ROCK E: -
WE' ARE NOW AT THE EROSION : .
SURFACE-ON TOP-OF. ROCK A '
AND THE FAULT. WHAY IS .
NEXT JIM? :
. x % * * * x N
When given the diameter¥the APPLE PILOT graphics editor draws circles
at the press of é_singié key. .It thus becomes a simple matter to &raw . . ..
cross - géaelaﬁs of the earth ‘to construct s11:|.ca tetrahedrons, or d:.agrams
for questions'.f_reiated to Eratosthe'ne‘s method of measuring the earth‘s cir- i
cumference. During the-summer of 1981 we are writing new lessons on the
APPLE for uSe ifi futurée years. : ; .
. - - - ) _ "
S ' student Responses T ' ; e
About 126 students in four classes used the computer programs ‘during )
/the 1980—81 academzc year. OF 92 students in three classes (mlneralogy 16,

/ ghysica‘l geolo'g'y 35 d oceanography 41) 82 were present and completed a
questionnaize near the term ernd.. Following are some of the fésﬁitsz o
Did you use the computer tests,during the term?

' No, " {nfrequentiy . Frequently ' - Tried them all:

1 %) 14 (17%) ° 25 (30%) 42 (51.5%)
o BT I o S . -

Did you find the .tests and lessons useful as study dids?’ SRR R
<xia © miisnEi | Semsukat Usafil . Very Useful:

. No : Silghtlz o Somewhat Useful Very Useful P .

0 o 18 (23%) . 64 (78%)
R e



B . S . o
. - _ _ . -6- :
A3
. -
N .

w

Students were asked to rate the multiple choice tests versus the free

form PILOT iessons which usually inciuded graphics. This was -essentially

-

a choice between the main computer; where only multipile choice tests were :

svailable, and the APPLE. | o . : //;/7 R

Lo - - - - R -l s L
Multiple choice - 24 students rated this first (37%) _ . :
i : T - . . ' _ )

: "PILOT lessons :7;4’stﬁaéﬁt§ rated théééifiiSt (63%)
- several respondents’ gave Teasons for their aa§§aé§;‘;§wa reasons for se-
* : - T ” S Z.
o 1ectiﬁg:muitip1e chcice‘ééégé but;r!églgfgggLﬁﬁcrcccmpdEer d&s'a§§iiébiéi )
2 * &uring the term so accaééjwaé a-prbbiéﬁ. A second advantage of ghe,maiﬁ
system frequently cited Qés théégés;ibilityabf acquiring hard cop§£°'many
: / " students used éééﬁféEéEi;E@ take EﬁiEiﬁié éﬁéiéé'%ééEéréﬁ& Kéétztﬁé éiiﬁt: .
j " " out for later review in their domms: Our APPLE does mot have a printer:
; L Over 80 pergéﬁi Bf{fespbﬁdénté §référféé to be given a sécre at the -
' end of a test or iééééﬁ: In somé of yﬁéjggiéé;iééébﬁé students ave askad

. “for their ‘names and are subsequently =ddressed by name Quring the lesson.’

- -

.\)

ERIC ..

Aruitoxt provided by Eic:

e . Opinion on the use or non use of names was split 50:50:

~

Following are some student comments taken from the. questionnaire: -
"The cofiputer tests are ‘the best study aid at the college:"™

12

- . o E} , - _ L S _ -
. ))?“I enjoyed the tests;, they were helpful and made studying fun."

* 5 ¢ "I would like to see more questions because they,were helpful study aids.”

lessons that-had-bean—

: i

I . Several students expressed frustration with some

‘- put on line too hurriedly with the result: that students who did not respond |
/ - . . -
- S B - i
in the exact fashion envisaged by.the lesson author were caught in erndless

loops. It is important to test and refine lessons before giving them to

. a class: " A further criticism that must be Faced is contained in the follow-
LT R T . :
ing’ student comment. . < T oo T S

"I thipk that a lot of people (myself included) tended to use them (tests)
as ‘the only study method.™ ' ;
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- : Reie of Eomputer Té%Eé and.Lesseps ;’ ; o L e
Ir, spite of the expansion of the computer programs ééi_iiéiiéa with .
- - o eﬂéport from LOCI o;r basic phllosophy concernIng the roie of. the Eéﬁﬁﬁiéf 7
¢ . =, remains unchanged. “ ‘We do ot _envision meving to a system where gost Of
e iﬁgﬁfﬁéé},a/ is by computer. uter tests and iéés'o'n'é are simply .
- an addltxon to the Eéﬁ@éﬁizéﬁéi iecéure dxscussxen, 1aborator§ apéroach. :
: % The Chlef benefits of the computer lessons are: ’ ¥
. J[ i.; They prov1de an.excellent means for review of subject mateer.~ S
- ;“_“2”—*rhey—help—to—rdentlfy probiem;atééé,__students;ygg_ggge taken the N~w;?~—j~
é : tests and who need heip come to the 1nstructor with S%eclflc 1nqu1r1ee——m—:_7
g " rather thaﬁ vague éeeeral quest;ens. o B 4 | e
| j v§. The vomputer record keeping prov1des—the instructor with information g
] on how well the class is learnlng various cencepes and érincipleg; |
o class time can thus be apportioned acéordingly.
— 4. Most of the éiﬁ&éﬁfé E&§1ﬁ§ Eﬁé compnter tests er lessons have had no ‘
T previeus_cemputer exposure: The experience of-logg;ng in aﬁd communi- -
o catlng wlth a cormiputer engourages some to go on t; take a preéfaﬁﬁiﬁ§ a
course. ) s
i //7// E . | .. : _‘. 5
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